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Sir: TECH CENTER 1600/2900 

The Applicants acknowledge the receipt of the Final Office Action ("the Action") mailed on 
December 4, 2002 (Paper No. 12), which has been carefully reviewed and studied. The Examiner 
is respectfully requested to enter the following amendments. Reexamination and reconsideration of 
the application is requested in view of the following amendments and remarks. In order to facilitate 
the Examiner's evaluation of the application. Applicants have attempted to address the rejections in 
Paper No. 12 in the same order in which they were originally raised. 

A Petition for an Extension of Time of two months to and including May 4, 2003, which 
falls on a Saturday, and is therefore extended until May 5, 2003 under 37 C.F.R. § 1.7, and 
authorization to deduct the fee as required under 37 C.F.R. § 1.17(a)(3) from Applicants' Deposit 
Account are included. The response is thus timely filed. Applicants believe no fees in addition to 
the fee for the extension of time are due in connection with this response. However, the 
Commissioner is authorized to charge any underpayment or credit any oveipayment to Deposit 
Account No. 50-0892. 
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RESPONSE 

I. Status of the Tlaims 

Claims 1 -7 are presently pending in the case. For the convenience of the Examiner, a clean 
copy of the pending claims is attached hereto as Exhibit A. 



Rejection o f Claims Under 35 IJ.S.r. § ini 

The Action continues to reject claims 1-7 under 35 U.S.C. § 101, as allegedly lacking a 
patentable utility due to not being supported by a specific, substantial, and credible utility or, in the 
alternative, a well-established utility. Applicants respectfully traverse. 

The Action disagrees, that Applicants assertion based on the evidence that essentially the same 
protein was identified by those of skill in the art in no way associated with Applicant indicates that 
Applicants assertions are credible. Given the legal test for utility simply involves an assessment of 
whether those skilled in the art would find any of the utilities described for the invention to be credible 
or believable, this is clear evidence that tiiose skilled in tiie art would have recognized the function and 
activity of the protein encoded by tiie sequences of the present invention, there can, therefore, be no 
question that Applicants' asserted utility for the described sequences is " credible ." 

In the previous response (Paper No. 7) Applicants submitted clear evidence that those of skill 
in the art would recognize the sequences of the present invention as variants of a G protein- coupled 
receptor (GPCR), more specifically MRGX2, a GPCR that is expressed in sensory neurons that 
function to detect painful stimuli. Therefore, dearly, there can benoquestion that Applicants' asserted 
utility for the described sequences is "credible." Applicants have tiius supplied evidence supporting 
their assertion that those of skill in the art would recognize that the sequences of the present invention 
encode a G protein-coupled receptor, in particular that of MRGX2. 

A novel GPCR present in sensory neurons that function to detect painful stimuli would be 
readilyrecognized by tiiose of skill in die art as having particularutility for its biological role andas a 
drug target. Both agonists and antagonists directed at tiiis novel GPCR would have a clear utility in tiie 
management of the pain associated with, inter alia, surgery anticancers. Applicant's assertion also 
supports a "well-established" utility in that a person of ordinary skill in the art would immediately 
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appreciate whytheinventionisuseful based onitsidentityasaGPCR,awellknownfamilyofprotei^^ 
with well established ,specificandsubstantialutiUty.CIearly,there can be noquestionthatAp^^^ 
asserted utility for the described sequences is " credible ." Applicants have thus supplied evidence 

supportingtheir assertion that thoseof skill in the art wouldrecognize that the sequencesofthepiesent 
invention encode a G protein-coupled receptor, in particular variants of human MRGX2 receptor. 

Applicant'sassertionalsosupportsa-well-established-utilityinthatapereonofordinaryskillinthe 
art would immediately appreciate why the invention is useful based on its identity as a GPCR, a well 
known family of proteins with well established .specific and substantial utility. 

In contrast, the Examiner has provided additional articles that allegedly argue against the value 
of structure-function relationships. The Action (on page 4, lines 13-14) asserts that based on the 
introduction to a 17 year old article that "one cannot assume a priori that such change will not 

significantlyalterthepropertiesofaprotein". First, Applicants note that thestateoftheart, and the 
reliability of its methodologies have progressed significantly in the 17 years since this article was 

published. Second,Applicants believe thatthoseofskiUintheartwouIdreadilyrecognizethatone 
cannotassumeapnonthatsuchachange 2^ significantlyalter the propertiesofaprotein either, 
as manyaminoacidsubstitutions do not effect function, particularly when like amino acids are i 

In an article clearly labeled as an editorial overview, Bork and Eisenberg (Current Opinion in 

StmcturalBiology,1998,8:331-332)introduceninereviewsthat"chartnewmethodsforundei^tan^^^ 
the biological messages of genome sequences. Thus, clearly, whatever else Bork and Eisenberg 
believe, they recognize that sequences contain biological messages. Bork's later publications, for 
example. Genome Research 70:398-400, 2000. in which analysis of prediction accuracy are 
presented, the reported accuracy of the methods which Applicants have employed are, in fact, very 
high. WhilenowhereinBorkisthereacomparisonofthe prediction accuracy based on the percentage 
homology between two proteins or twoclasses of proteins,"Homology(severalmethods)"is assigned 
anaccuracyrateof98%and"Functionalfeaturesbyhomology'isassignedanaccuracyrateof90%. 

Given that these figures were obtained based on what is atleasta4yearoldanalysis, these highlevels 
of accuracy would appear to support rather than refute Applicants assertions in the present case. 

AdditionallyBorkevenstates(onpage400,secondcolumn,linel7)that"However,thereisstillno 
doubt that sequence analysis is extremely powerful". In summary, it is clear that it is not Bork' s 
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intention to refute the value of sequence analysis but rather he is indicating that there is room for 
improvement. All of the issues raised in these articles can effect the accuracy of sequence base 
analysis, however all can be overcome by a more careful analysis as would be done by one of skill in 

theart.Automaticmethods of sequence homology asidentifiedbyanyalgorithmareastaringpointfor 
consideration,andoneof skill in the art can then through further analysis,structure-function^^^^ 
etc., can andshouldthenverifythe associations. Forexamplein addition to algorithm based sequence 

analysisthesequencesofthepresentinventionundenventcaiefulanalysisbyaseriesofindividualsof 

skiU in the art, manyhigMyqualified(lB.S.and2Ph.D.levelsdentists).Clearlysuchhighly skills 
careful analysis reduces the influence of such issues. 

In summary, a careful reading of the cited "relevant literature" does not in fact support the 
concept that function cannot be based on sequence and structural similarity, in contrast many of the 
examples actuaUysupport the useofsuchmethodologieswhileidentifyingsevei^ areas in which cauti^^ 
shouldbeexercised. As stated previously these inaccuracies and potential pitfalls can be overcome 
by a more careful analysis by those of skill in the art. Automatic methods of sequence homology 
identification was only the staring point for consideration the sequences of the present invention 

undement careful analysisbyaseriesofindividualsofskiU in the art, manyhighlyquaUfied(lB.S. and 
2 Ph.D. level scientists). 

The present nucleotide sequences clearly encode a novel human GPCR, as detailed throughout 
the specification. The specification also teaches that GPCRs are associated with a wide variety of 

cellular fimctions,andas such, that GPCRinteractingproteinshavebeen subject to intense scrutinyas 

potential drugtargets. Applicants haveprovidedevidence that their assertions were credibleand that 
the sequences of the present invention have utility. Therefore, as the present sequences are specific 
markers of the human genome, and such specific markers are targets for the discovery of drugs that are 
associated with human disease, those of skill in the art would instantly recognize that the present 

nucleotide sequences wouldbeanideal.novelcandidateforassessinggeneexpressionusingsuch gene 
chips. 

However, the Action also discounts Applicants ' assertion that the sequences of the present 
invention have utility in tissue specific expression analysis, such as that performed using DNA chips. 
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In spite of the fact that such tissue specific gene expression analysis is the basis of an entire industry, 
of which Affymetrix is perhaps the most noted company. The "real world" substantia] utility of gene 
sequences or fragments would, therefore, appear to be widespread and well established. Clearly, 
persons of skill in the art, as well as venture capitalists and investore, readily recognize the utility, both 
scientific and commercial, of such gene sequence data. 

The Final Action discounts Applicants' assertion regarding the use of the presently claimed 
polynucleotides, as on DNA chips, based on the position that such a use would allegedly be generic. 
Further, the Action seems to be requiring Applicants to identify the biological role of the nucleic acid 
or function of the protein encoded by the presently claimed polynucleotides before the present 
sequences can be used in gene chip applications that meet the requirements of § 101 . Applicants 
respectfully point out that knowledge of the exact function or role of the presently claimed sequence 
is not required to track expression patterns using a DNA chip. As set forth in Applicants First 
Response, given the widespread utility of such "gene chip" methods using public domain gene 
sequence information, there can be little doubt that the use of the presently described novel sequences 
would have great utility in such DNA chip applications. The claimed sequence provides a specific 
marker of the human genome (see evidence below), and that such specific markers are targets for 
discovering drugs that are associated with human disease. Thus, those skilled in the art would instantly 
recognize that the present nucleotide sequence would be an ideal, novel candidate for assessing gene 
expression using, for example, DNA chips, as the specification details at least on page 9. 

Additionally, the Examiner inexplicably equates the value of the sequences of the present 
invention to that of apurified compound used to calibrate instruments or assays. The sequences of the 
present invention are the result of a complex biological process. Only a small percentage of the genome 
(2-4%) actually encodes exons, which in-tum encode amino acid sequences. Not all human genomic 
DNA sequences encode proteins. The sequences of the present invention provide biologically 
validated empirical data {e.g.. showing which sequences are transcribed, sphced, and polyadenylated) 
that specifically define that portion of the corresponding genomic locus that actually encodes exon 
sequence. Equally significant is that the claimed polynucleotide sequence defines how the encoded 
exons are actually spliced together to produce an active transcript {i.e. , the described sequences are 
useful for functionally defining exon splice-junctions). The Applicants respectfully submit that the 
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practical scientific value of expressed, spliced, and polyadenylated mRNA sequences is readily 

apparentto those skiUedintherelevantbiologicalandbiochemical arts. Such infonnation clearly has 

more value than purified compoundusedtocalibrateinstruments or assays andargues against the 
Examiner's position that such uses are "generic". 

As still fuitherevidencesupportingApplicantsasseitionsofthespecificutiUtyrf 
ofthepresentinventioninlocalizingthespecificregionofthehumanchiomosomeandi^^^^^^ 
fonctionallyactiveintron/exon splicejunctions is theinformationprovidedin Exhibits. Thisist^^ 
resultofablast analysis usingSEQIDNOrlofthepiesentinvention when compaiedtotheidentified 
human genomicsequence. This resultindicatesthatthesequenceofthepr^sentinventionisencoded 
bymorethan 1 ^xon spread non-contiguously along a region of human chromosome 11, which ai^ 
contained withinclone,AC027026.10.Thusclearlyonewouldnotsimplybeabletoidentifythemo:. 
thanlpioteinencodingexonsthatmakeup the sequenceofthepi^sentintention from within the large 
genomicsequence.Nor,wouldonebeabletomapthepmteinencodingregionsidentifiedspecifically 
bythesequencesofthe present invention without knowingexactlywhatthosesEecific^^^^ 

Finally.theExaminerhas determined that applicants argumentof due processpresentedin 
previousresponseisnotpersuasive. Applicants understanding is that issued United States patents 
retainalegalpresumptionofvahditywWchintWscaseindicatesthattheinventionsclaimedinthecite^ 
patents are legally presumedXo be in full compliance with the provisions of 35 U.S.C. sections 101 , 
102, 103, and 1 12. Applicants respectfully submit that, absent a change in the law as enacted by 

Congress andsignedbythePresident,itisimproperfortheExaminertoholdApplicants'invention to 
adifferentlegal standardof patentability. Given therapidpaceofdevelopmentinthebiolechnology 
arts,itisdifficultfortheAppIicants to understandhow an invention fullydisclosedandfteeo^ 
at the time thepresentapplication was filed, couldsomehowretain/...utilityandbefe..enabled than 
inventionsinthecitedissuedU.S.patents(which werefiledduringatimewhen the levelof skill in the 
artwasclearly lower). Simplyput,Apphcantsinventionismor.enabledandi^tainsa.fea.^a.m«^ 
utility as theinventions described in theclaimsoftheU.S.patentsofrecord.Anyargumentto the 
contraiyisatbest arbitrary andatwoistcapricious. Absent authority provided by an act of Congress 

orExecutiveorder,ari,itraiyorcapricious conduct by an administrativeofficetheU.S.govemmenthas 
historicallyproven to conflict with theprovisionsoftheU.S.Constitution.TT.ePatentOfficedoesnot 
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have the authority to rewrite U.S. law. However, the Patent Office does have a Constitutional 
obligation to administer U.S. law in an unbiased and procedurally consistent manner. That is what the 
Applicants are respectfully requesting the Examiner to consider in the present matter. As the issued 
U.S. Patents cited above are presumed to meet all of the requirements for patentability, including 
35U.S.C. §§ 101 and 112, first paragraph. Applicants respectfully submitthat the presentlyclaimed 
polynucleotide must also meet the requirements of 35 U.S.C. § 101. 

For each of the foregoing reasons. Applicants submit that in light of the above discussion and 
those presented in previous Applicant responses, the presently claimed invention has been shown to 
have a substantial, specific, credibleandwell-establishedutility and that the rejection of pending claims 
2,3,6and7 under 35U.S.C. § 101 has been avoided, and respectfully request that the rejection be 
withdrawn. 



Ill- Rejection of Claim.s TJnH er 35 U.S.C. § 112. First Paragraph 

Claims 1-7 are also rejected under 35 U.S.C. § 1 12 first paragraph. Specifically, since the 
claimed invention is not supported by either specific and substantial asserted utility or a well established 
utility for the reasons set forth above, one skilled in the art would not know how to use the claimed 
invention so that it would operate as intended without undue experimentation, as set forth previously. 
Applicants submit that, as the present invention has been demonstrated in the previous section to have 
specific, substantial and well established utility that this rejection has been overcome. 
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IV. Conclusion 

The present document is a full and complete response to the Action. In conclusion, Applicants 
submit that, in light of the foregoing remarks, the present case is in condition for allowance, and such 
favorable action is respectfully requested. Should Examiner Chemyshev have any questions or 
conmients, or believe that certain amendments of the claims might serve to improve their clarity, a 
telephone call to the undersigned Applicants' representative is earnestly solicited. 



Respectfully submitted. 



May 5. 2003 IdJy \^ ^^JT^^^^^ 

^^^^ Lance K. Ishimoto Reg. No. 41,866 

Attorney for Applicants 



LEXICON GENETICS INCORPORATED 
(281) 863-3333 
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